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ȺɇɇɈɌȺɐɂə ȼ ɫɬɚɬɶɟ ɩɪɨɜɟɞɟɧɚ ɨɛɳɚɹ ɨɰɟɧɤɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɢɧɬɟɡɚ ɪɟɚɥɢɫɬɢɱɧɵɯ ɥɚɧɞɲɚɮɬɨɜ ɦɟɫɬɧɨɫɬɢ ɞɥɹ
ɬɪɟɧɚɠɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɌɄ ɫ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɷɤɢɩɚɠɟɣ ɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɟɠɞɭɨɩɟɪɚɬɨɪɨɦɢɌɄȼɵɞɟɥɟɧɵɚɫɩɟɤɬɵɤɨɬɨɪɵɟɝɨɜɨɪɹɬɨɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢɩɪɨɜɟɞɟɧɢɹɨɛɭɱɟɧɢɹ
ɧɚ ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɦ ɥɚɧɞɲɚɮɬɟ ɡɚɞɚɧɧɨɣ ɨɛɥɚɫɬɢ Ɋɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɢ ɫɨɝɥɚɫɧɨ ɟɦɭ ɪɟɚɥɢɡɨɜɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɤɚɪɬɚ ɜɵɫɨɬ 6570 ɜ ɩɪɨɟɤɰɢɢ
ɆɟɪɤɚɬɨɪɚɷɥɥɢɩɬɢɱɟɫɤɨɣɢɥɢWebɇɚɩɪɚɤɬɢɱɟɫɤɢɯɩɪɢɦɟɪɚɯɩɨɤɚɡɚɧɨɫɨɜɩɚɞɟɧɢɟɧɚɥɨɠɟɧɧɨɝɨɢɡɨɛɪɚɠɟɧɢɹɫɧɢɦɤɚ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɣ ɤɚɪɬɨɣ ɜɵɫɨɬ ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɤɨɪɪɟɤɬɧɨɫɬɶ ɨɩɢɫɚɧɧɨɝɨ ɦɟɬɨɞɚ ɢ ɟɝɨ
ɪɟɚɥɢɡɚɰɢɢ 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟɞɚɧɧɵɟɤɚɪɬɚɜɵɫɨɬ ɩɪɨɟɤɰɢɹɆɟɪɤɚɬɨɪɚ  
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ABSTRACT In article the general assessment of need of synthesis of realistic landscapes of terrain for the training complexes (TC) 
for the purpose of improving of training activity of crews of military equipment, improvement of quality of interaction between the 
operator and TC is carried out. Aspects which speak about feasibility of carrying out training at the synthesized landscape of the 
given area are mentioned. The basic data containing geospatial information and methods of operation with them are analyzed. For 
processing of geospatial data the GDAL/OGR library was used. The area of restriction is set in the KML format. The cartographical 
projections applied to display of geospatial data are described. The used digital model of terrain (Digital Elevation Model (DEM)) is 
result of carrying out radar topographical filming (Shuttle radar topographic mission (SRTM)) the most part of the territory of the 
globe. The data SRTM are organized in the form of the individual rasterized cells, or tile. For training of staff unit, the terrain 
section suffices usually less than what provides one tile to a surface of SRTM data. The algorithm is developed and according to it 
the program for data handling of digital model of terrain of which the heightmap of SRTM in Merkator projection is result is 
realized. For expert monitoring of coincidence, in the raster editor the heightmap is superimposed on the image of a surface. On 
practical examples coincidence of the imposed image of a picture of an earth surface to the transformed heightmap is shown that 
confirms a correctness of the described method and its implementation. 
Keywords: geospatial data, heightmap, Merkator projection   
 
ȼɜɟɞɟɧɢɟ 
 
ȼɨɟɧɧɵɟ ɨɩɟɪɚɰɢɢ ɜɨɜɥɟɤɚɸɬ ɱɭɜɫɬɜɟɧɧɨɟ
ɜɨɫɩɪɢɹɬɢɟ ɱɟɥɨɜɟɤɚ human cognition ɧɚ ɤɚɠɞɨɦ
ɭɪɨɜɧɟ ɨɬ ɩɪɢɧɹɬɢɹ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɪɟɲɟɧɢɣ ɧɚ
ɥɢɧɢɢ ɮɪɨɧɬɚ ɤ ɩɪɢɧɹɬɢɸ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɢ
ɬɚɤɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɬɵɥɭ
ȼɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ
ɩɨɜɟɞɟɧɢɹ ɤɚɤ ɨɬɞɟɥɶɧɨɝɨ ɫɨɥɞɚɬɚ ɬɚɤ ɢ
ɩɨɞɪɚɡɞɟɥɟɧɢɹɜɨɩɚɫɧɵɯɢɷɤɫɬɪɟɦɚɥɶɧɵɯɭɫɥɨɜɢɹɯ
ɤɨɝɞɚɤɨɝɧɢɬɢɜɧɵɟɩɪɨɰɟɫɫɵɩɪɨɬɟɤɚɸɬɩɨɞɛɨɥɶɲɨɣ
ɧɚɝɪɭɡɤɨɣ Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ  ɬɪɟɧɚɠɟɪɧɵɯ
ɤɨɦɩɥɟɤɫɨɜɌɄɜɨɟɧɧɨɣɬɟɯɧɢɤɢɩɨɦɢɦɨɩɨɥɭɱɟɧɢɹ
ɧɚɜɵɤɨɜ ɭɩɪɚɜɥɟɧɢɹ ɛɨɟɜɨɣ ɦɚɲɢɧɨɣ ɹɜɥɹɟɬɫɹ
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟɜɨɡɦɨɠɧɨɫɬɢɨɬɪɚɛɨɬɤɢɛɨɟɜɵɯɡɚɞɚɱ
ɧɚɨɩɪɟɞɟɥɟɧɧɨɣɬɟɪɪɢɬɨɪɢɢɫɡɚɞɚɧɧɵɦɥɚɧɞɲɚɮɬɨɦ
ɦɟɫɬɧɨɫɬɢɢɩɨɝɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦɢɭɫɥɨɜɢɹɦɢ Ɍɨ
ɧɚɫɤɨɥɶɤɨ ɜɨɫɩɪɢɹɬɢɟ ɱɟɥɨɜɟɤɨɦ ɨɤɪɭɠɚɸɳɟɝɨ
ɩɪɨɫɬɪɚɧɫɬɜɚ ɢɡɦɟɧɹɟɬɫɹ ɜɨ ɜɪɟɦɹ ɛɨɹ ɦɨɠɧɨ
ɩɪɨɫɥɟɞɢɬɶ ɜ ɫɬɚɬɶɟ Ʉɭɪɬɚ Ʌɟɜɢɧɚ ©ȼɨɟɧɧɵɣ
ɥɚɧɞɲɚɮɬª .ULHJVODQGVFKDIW ɤɨɬɨɪɚɹ ɛɵɥɚ ɢɡɞɚɧɚ ɜ
Ȼɟɪɥɢɧɟ ɜ ©ɀɭɪɧɚɥɟ ɩɪɢɤɥɚɞɧɨɣ ɩɫɢɯɨɥɨɝɢɢª >@ ȼ
ɫɜɨɟɣɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣɪɚɛɨɬɟɨɧ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ
ɨɩɢɫɚɥ ɫɨɛɫɬɜɟɧɧɵɟ ɜɩɟɱɚɬɥɟɧɢɹ ɨɬ ɛɨɹ ɜɨ ɜɪɟɦɹ
ɉɟɪɜɨɣɦɢɪɨɜɨɣɜɨɣɧɵɈɧɨɬɦɟɱɚɟɬɱɬɨɜɨɫɩɪɢɹɬɢɟ
ɨɤɪɭɠɚɸɳɟɝɨɩɪɨɫɬɪɚɧɫɬɜɚɢɫɤɚɠɚɟɬɫɹɩɨɞɜɥɢɹɧɢɟɦ
ɫɬɪɭɤɬɭɪɵ ɚɤɬɭɚɥɶɧɵɯ ɢ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɞɟɣɫɬɜɢɣ
Ɏɟɧɨɦɟɧ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɚɧɞɲɚɮɬɚ ɜ
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɨɟɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɚ ɬɚɤ ɠɟ
ɢɫɤɚɠɚɸɳɟɟ ɜɥɢɹɧɢɟ ɨɳɭɳɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɩɪɢɜɨɞɢɬ
ɤ ɩɟɪɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɸ ɜɨɫɩɪɢɧɢɦɚɟɦɨɝɨ
ɩɪɨɫɬɪɚɧɫɬɜɚ 
ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɭɱɟɧɢɣ ɧɚ ɌɄ ɜɨɟɧɧɨɣ
ɬɟɯɧɢɤɢɧɚɫɢɧɬɟɡɢɪɨɜɚɧɧɨɦɥɚɧɞɲɚɮɬɟɯɚɪɚɤɬɟɪɧɨɦ
ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɟɝɢɨɧɚ ɨɩɟɪɚɬɨɪ ɢɦɟɟɬ
ɜɨɡɦɨɠɧɨɫɬɶɨɬɪɚɛɨɬɚɬɶɧɚɜɵɤɢɭɩɪɚɜɥɟɧɢɹɦɚɲɢɧɨɣ
ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɨɛɫɬɚɧɨɜɤɨɣ Ʉɪɨɦɟ ɷɬɨɝɨ ɜɨ ɜɪɟɦɹ
ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɩɥɚɧɚ ɭɱɟɧɢɣ ɫɥɟɞɭɟɬ
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ɭɱɢɬɵɜɚɬɶ ɢ ɬɚɤɨɣ ɩɫɢɯɢɱɟɫɤɢɣ ɮɟɧɨɦɟɧ ɤɚɤ
©ɤɨɝɧɢɬɢɜɧɵɟ ɤɚɪɬɵª ɗɬɨ ɩɨɧɹɬɢɟ ɜɜɟɞɟɧɨ
ɗɞɜɚɪɞɨɦ  Ɍɨɥɦɟɧɨɦ  > ɫ ±@ ɤɨɬɨɪɵɣ
ɨɛɧɚɪɭɠɢɥ ɱɬɨ ɜ ©ɩɪɨɰɟɫɫɟ ɧɚɭɱɟɧɢɹ« ɨɛɪɚɡɭɟɬɫɹ
ɧɟɱɬɨɩɨɞɨɛɧɨɟɤɚɪɬɟɩɨɥɹɨɤɪɭɠɚɸɳɟɣɨɛɫɬɚɧɨɜɤɢª
ɢ ɨɩɪɟɞɟɥɢɥ ɱɬɨ ©ɷɬɚ ɩɪɢɦɟɪɧɚɹ ɤɚɪɬɚ«
ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɬ ɤɚɤɢɟ ɢɦɟɧɧɨ ɨɬɜɟɬɧɵɟ
ɪɟɚɤɰɢɢ ɟɫɥɢ ɜɨɨɛɳɟ ɨɧɢ ɢɦɟɸɬɫɹ ɛɭɞɭɬ ɜ
ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹª > ɫ -67.]. Ɍɨ
ɟɫɬɶɱɬɨɢɤɚɤɢɦɟɧɧɨɛɭɞɟɬɞɟɥɚɬɶɨɩɟɪɚɬɨɪɛɨɟɜɨɣ
ɦɚɲɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɫɥɨɠɢɜɲɢɯɫɹ ɜ ɯɨɞɟ ɨɛɭɱɟɧɢɹ
ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɛ ɨɤɪɭɠɚɸɳɟɣ ɨɛɫɬɚɧɨɜɤɟ ȼ ɤɧɢɝɟ
ɍɥɶɪɢɤɚ ɇɚɣɫɫɟɪɚ >@ ɝɨɜɨɪɢɬɫɹ ɨ ɬɨɦ ɱɬɨ
ɤɨɝɧɢɬɢɜɧɵɟ ɤɚɪɬɵ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ
©ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɟ  ɫɯɟɦɵª ɱɬɨ ©ɚɧɚɥɨɝɢɱɧɨ ɞɪɭɝɢɦ
ɫɯɟɦɚɦ ɨɧɢ ɩɪɢɧɢɦɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɢ ɧɚɩɪɚɜɥɹɸɬ
ɞɟɣɫɬɜɢɟª Ɍɚɤ ɠɟ ɷɬɨɬ ɮɟɧɨɦɟɧ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɜ
ɛɨɥɟɟɲɢɪɨɤɨɦɫɦɵɫɥɟɜɪɹɞɟɪɚɛɨɬɩɨɦɚɬɟɦɚɬɢɤɟɢ
ɢɧɮɨɪɦɚɬɢɤɟɉɨɞ ɤɨɝɧɢɬɢɜɧɵɦɢ ɤɚɪɬɚɦɢ ɩɨɧɢɦɚɸɬ
ɫɩɨɫɨɛ ɨɩɢɫɚɧɢɹ ɨɩɵɬɚ ɫɨɜɦɟɳɚɸɳɢɣ ɯɪɚɧɟɧɢɟ
ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ ɨ ɫɩɨɫɨɛɟ ɞɟɣɫɬɜɢɹ ɢ
ɨɬɧɨɲɟɧɢɹɤɧɟɦɭ>@ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɌɄ
ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɥɚɧɞɲɚɮɬɚ ɦɟɫɬɧɨɫɬɢ ɧɚ
ɤɨɬɨɪɨɦ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɛɭɞɭɬ ɢɞɬɢ ɛɨɟɜɵɟ
ɞɟɣɫɬɜɢɹɩɨɡɜɨɥɢɬɫɦɹɝɱɢɬɶɧɚɝɪɭɡɤɭɧɚɨɩɟɪɚɬɨɪɚɜɨ
ɜɪɟɦɹ ɛɨɹ ɱɬɨ ɩɨɡɜɨɥɢɬ ɛɵɫɬɪɟɟ ɢ ɷɮɮɟɤɬɢɜɧɟɟ
ɩɪɢɧɢɦɚɬɶɪɟɲɟɧɢɹ 
 
ɐɟɥɶɪɚɛɨɬɵ 
 
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ
ɩɨɥɭɱɟɧɢɹ ɤɚɪɬ ɜɵɫɨɬ ɥɚɧɞɲɚɮɬɚ ɦɟɫɬɧɨɫɬɢ ɜ
ɡɚɞɚɧɧɨɦ ɪɟɝɢɨɧɟ ɩɥɚɧɟɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɯ
ɨɩɢɫɚɧɢɹ ɜ ɜɢɞɟ ɭɞɨɛɧɨɦ ɞɥɹ ɫɢɧɬɟɡɚ ɥɚɧɞɲɚɮɬɚ ɢ
ɟɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɫɢɫɬɟɦɨɣ
ɜɢɡɭɚɥɢɡɚɰɢɢɋȼɌɄ 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɟɧɵ
ɫɥɟɞɭɸɳɢɟɡɚɞɚɱɢ 
± ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ
ɫɨɞɟɪɠɚɳɢɟ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ
ɦɟɬɨɞɵɪɚɛɨɬɵɫɧɢɦɢ 
± Ɉɩɢɫɚɬɶ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ ɩɪɨɟɤɰɢɢ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ
ɞɚɧɧɵɯ 
± ɉɪɟɞɥɨɠɢɬɶ ɢ ɪɟɚɥɢɡɨɜɚɬɶ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ
ɤɚɪɬɜɵɫɨɬɥɚɧɞɲɚɮɬɚɦɟɫɬɧɨɫɬɢɜɡɚɞɚɧɧɨɦɪɟɝɢɨɧɟ
ɩɥɚɧɟɬɵ 
± ɉɪɚɤɬɢɱɟɫɤɢ ɩɨɞɬɜɟɪɞɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 
 
ɂɡɥɨɠɟɧɢɟɨɫɧɨɜɧɨɝɨɦɚɬɟɪɢɚɥɚ 
 
ɂɫɩɨɥɶɡɭɟɦɚɹ ɰɢɮɪɨɜɚɹ ɦɨɞɟɥɶ ɦɟɫɬɧɨɫɬɢ
'LJLWDO(OHYDWLRQ0RGHO'(0ɹɜɥɹɟɬɫɹɪɟɡɭɥɶɬɚɬɨɦ
ɩɪɨɜɟɞɟɧɢɹ ɪɚɞɚɪɧɨɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɫɶɟɦɤɢ
(6KXWWOH UDGDU WRSRJUDSKLF PLVVLRQ 6570 ɛɨɥɶɲɟɣ
ɱɚɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɡɟɦɧɨɝɨ ɲɚɪɚ ɤɨɬɨɪɚɹ ɛɵɥɚ
ɩɪɨɜɟɞɟɧɚɜɝɨɞɭɇɚɰɢɨɧɚɥɶɧɵɦɭɩɪɚɜɥɟɧɢɟɦɩɨ
ɜɨɡɞɭɯɨɩɥɚɜɚɧɢɸ ɢ ɢɫɫɥɟɞɨɜɚɧɢɸ ɤɨɫɦɢɱɟɫɤɨɝɨ
ɩɪɨɫɬɪɚɧɫɬɜɚ 1DWLRQDO $HURQDXWLFV DQG 6SDFH
$GPLQLVWUDWLRQ 1$6$ ɜ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɫ
ɇɚɰɢɨɧɚɥɶɧɵɦ ɚɝɟɧɬɫɬɜɨɦ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ
ɪɚɡɜɟɞɤɢ 1DWLRQDO *HRVSDWLDO-Intelligence Agency 
1*$ɚɝɟɧɫɬɜɚɦɢɂɬɚɥɢɢɢȽɟɪɦɚɧɢɢ [5, 6]. 
Ⱦɚɧɧɵɟ SRTM ɨɪɝɚɧɢɡɨɜɚɧɧɵ ɜ ɜɢɞɟ
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɪɚɫɬɟɪɢɡɢɪɨɜɚɧɧɵɯ ɹɱɟɟɤ ɢɥɢ
ɬɚɣɥɨɜ ɷɥɟɦɟɧɬɨɜ ɦɨɡɚɢɱɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɤɚɠɞɚɹ
ɩɨɤɪɵɜɚɸɳɚɹɨɛɥɚɫɬɶxɝɪɚɞɭɫɲɢɪɨɬɵɢɞɨɥɝɨɬɵ
Ɋɚɫɫɬɨɹɧɢɟɦɟɠɞɭɞɜɭɦɹɬɨɱɤɚɦɢɫɨɫɬɚɜɥɹɟɬɢɥɢ 
 ɭɝɥɨɜɵɯ ɫɟɤɭɧɞ ɞɥɹ SRTM1, SRTM ɢ SRTM30 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɉɨɫɤɨɥɶɤɭ ɨɞɧɚ ɭɝɥɨɜɚɹ ɫɟɤɭɧɞɚ ɧɚ
ɷɤɜɚɬɨɪɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ  ɦɟɬɪɚɦ ɜ
ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ SRTM ɢ  SRTM3 
ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɞɚɧɧɵɦɢ ɞɥɹ  © ɦɟɬɪɨɜª ɢɥɢ ©
ɦɟɬɪɨɜª 
Ⱦɚɧɧɵɟ SRTM ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɢ
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɬɢɧɟɧɬɚ ɜ ɨɬɞɟɥɶɧɨɣ
ɞɢɪɟɤɬɨɪɢɢ ɧɚ ɫɟɪɜɟɪɟ ɂɦɟɧɚ ɤɚɠɞɨɝɨ ɬɚɣɥɚ
ɨɛɨɡɧɚɱɚɸɬ ɲɢɪɨɬɭ ɢ ɞɨɥɝɨɬɭ ɥɟɜɨɝɨ ɧɢɠɧɟɝɨ ɭɝɥɚ
ɬɚɣɥɚ Ⱦɚɧɧɵɟ ɤɚɠɞɨɝɨ '(0 ɮɚɣɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ
ɮɨɪɦɚɬɟ HGT  ɢ ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɵɦ  ɛɢɬɧɵɦ
ɪɚɫɬɪɨɦ ɛɟɡ ɡɚɝɨɥɨɜɤɚ ɡɧɚɱɟɧɢɟ ɩɢɤɫɟɥɚ ɹɜɥɹɟɬɫɹ
ɜɵɫɨɬɨɣɧɚɞɭɪɨɜɧɟɦɦɨɪɹɜɞɚɧɧɨɣɬɨɱɤɟɨɧɨɦɨɠɟɬ
ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ - ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ
ɡɧɚɱɟɧɢɸ QR GDWD ɧɟɬ ɞɚɧɧɵɯ Ɋɟɮɟɪɟɧɰ-ɷɥɥɢɩɫɨɢɞ
ɞɚɧɧɵɯ- :*6ɇɚɫɟɝɨɞɧɹɞɨɫɬɭɩɧɵSRTM ɞɚɧɧɵɟ
ɜ ɮɨɪɦɚɬɟ GeoTIFF [7@ ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ
ɪɚɫɬɪɨɜɵɟ ɞɚɧɧɵɟ ɜ ɮɨɪɦɚɬɟ 7,)) ɫɨɜɦɟɫɬɧɨ ɫ
ɦɟɬɚɞɚɧɧɵɦɢ ɨ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɩɪɢɜɹɡɤɟ
ɝɟɨɪɟɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣɪɚɫɬɪ 
Ⱦɥɹ ɨɛɭɱɟɧɢɹ ɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɞɪɚɡɞɟɥɟɧɢɹ
ɨɛɵɱɧɨ ɞɨɫɬɚɬɨɱɧɨ ɭɱɚɫɬɤɚ ɦɟɫɬɧɨɫɬɢ ɦɟɧɶɲɟ ɬɨɝɨ
ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɨɞɢɧ ɬɚɣɥ ɩɨɜɟɪɯɧɨɫɬɢ SRTM 
ɞɚɧɧɵɯ Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɩɨɥɭɱɢɬɶ
ɮɪɚɝɦɟɧɬ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɫɬɧɨɫɬɢ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ
ɤɨɨɪɞɢɧɚɬɚɦ ɞɥɹ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ
ɩɪɨɟɤɰɢɸ Ɇɟɪɤɚɬɨɪɚ ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɤɚɪɬɨɝɪɚɮɢɢ
ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɜɚ ɜɢɞɚ ɩɪɨɟɤɰɢɣ
Ɇɟɪɤɚɬɨɪɚ :HE  0HUFDWRU ɢ ɷɥɥɢɩɬɢɱɟɫɤɢɣ
Ɇɟɪɤɚɬɨɪ [8@ :HE 0HUFDWRU ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ ɩɪɨɟɤɰɢɸ ɡɚɱɚɫɬɭɸ
ɢɫɩɨɥɶɡɭɟɦɭɸ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɜ ɢɧɬɟɪɧɟɬ
ɩɪɢɥɨɠɟɧɢɹɯ ɢ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ
ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɟ Ɂɟɦɥɢ ȼ ɨɬɥɢɱɢɟ ɨɬ ɧɟɟ
ɷɥɥɢɩɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɨɥɟɟ ɬɨɱɧɨ ɨɬɨɛɪɚɠɚɟɬ
ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɮɨɪɦɭ Ɂɟɦɥɢ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ
ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɚɡɢɦɭɬɚ ɢ
ɪɚɫɫɬɨɹɧɢɹɇɢɠɟɩɪɢɜɟɞɟɧɵɮɨɪɦɭɥɵɨɩɢɫɵɜɚɸɳɢɟ
ɷɥɥɢɩɬɢɱɟɫɤɢɣɆɟɪɤɚɬɨɪ 
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ɝɞɟ Ȝ   ɷɥɥɢɩɬɢɱɟɫɤɚɹ ɞɨɥɝɨɬɚ ɜ ɪɚɞɢɚɧɚɯ  
׋   ɷɥɥɢɩɬɢɱɟɫɤɚɹ ɲɢɪɨɬɚ ɜ ɪɚɞɢɚɧɚɯ a = ɛɨɥɶɲɚɹ
ɩɨɥɭɨɫɶ ɷɥɥɢɩɫɨɢɞɚ >WGS84 = = 6378137 ɦ@   e = 
ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɷɥɥɢɩɫɨɢɞɚ >WGS84 = 
î-2], h  ɤɨɷɮɮɢɰɢɟɧɬɦɟɪɢɞɢɚɧɚ 
k  ɤɨɷɮɮɢɰɢɟɧɬɩɚɪɚɥɥɟɥɢ. 
Ⱦɥɹɬɨɝɨɱɬɨɛɵɜɵɛɪɚɬɶɧɟɨɛɯɨɞɢɦɭɸɨɛɥɚɫɬɶ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɜɢɝɚɰɢɨɧɧɚɹ
ɩɪɨɝɪɚɦɦɚ 6$63ODQHW ɋ ɟɟ ɩɨɦɨɳɶɸ ɜɵɞɟɥɹɟɬɫɹ
ɩɪɹɦɨɭɝɨɥɶɧɚɹɨɛɥɚɫɬɶɢɝɟɧɟɪɢɪɭɟɬɫɹ.0/ɮɚɣɥ>9, 
10, 11@Ɍɚɤɠɟɤɪɨɦɟɷɬɨɝɨɩɪɨɝɪɚɦɦɚɩɪɟɞɨɫɬɚɜɥɹɟɬ
ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɜɵɛɪɚɧɧɨɣ ɨɛɥɚɫɬɢ
ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɧɟɨɛɯɨɞɢɦɵɦ
ɭɜɟɥɢɱɟɧɢɟɦɜɪɚɡɥɢɱɧɵɯɝɪɚɮɢɱɟɫɤɢɯɮɨɪɦɚɬɚɯ 
Ɉɜɟɪɥɟɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ
ɧɚɤɪɵɬɶ ɪɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɧɵɦ
ɢɡɨɛɪɚɠɟɧɢɟɦɊɚɫɩɨɥɨɠɟɧɢɟɨɜɟɪɥɟɹɨɩɪɟɞɟɥɹɟɬɫɹɫ
ɩɨɦɨɳɶɸɬɟɝɚ/DW/RQ%R[!ɜKML ɮɚɣɥɟɜɤɨɬɨɪɨɦ
ɭɤɚɡɵɜɚɸɬɫɹ ɤɪɚɣɧɢɟ ɡɧɚɱɟɧɢɹ ɸɠɧɨɣ ɢ ɫɟɜɟɪɧɨɣ
ɲɢɪɨɬɵ ɚ ɬɚɤɠɟ ɜɨɫɬɨɱɧɨɣ ɢ ɡɚɩɚɞɧɨɣ ɞɨɥɝɨɬɵ. 
Ʉɪɨɦɟ ɬɨɝɨ ɟɫɥɢ ɨɫɶ y ɢɡɨɛɪɚɠɟɧɢɹ ɧɟ ɧɚɩɪɚɜɥɟɧɚ
ɫɬɪɨɝɨɧɚɫɟɜɟɪɡɚɞɚɟɬɫɹɡɧɚɱɟɧɢɟɩɨɜɨɪɨɬɚ  
Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ
ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɛɢɛɥɢɨɬɟɤɚ GDAL/OGR [12, 13] ɚ
ɨɫɧɨɜɧɚɹ ɩɪɨɝɪɚɦɦɚ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɹɡɵɤɟ Python. 
ɋɚɦ ɩɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɜ
ɞɪɭɝɭɸ ɫɨɜɦɟɳɟɧ ɫ ɢɡɦɟɧɟɧɢɟɦ ɪɚɡɦɟɪɚ ɩɢɤɫɟɥɹ ɢ
ɩɪɨɜɨɞɢɬɫɹɩɨɫɥɟɞɭɸɳɟɦɭɚɥɝɨɪɢɬɦɭ 
1) ɍɫɬɚɧɨɜɢɬɶ ɞɜɟ ɫɢɫɬɟɦɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ
ɨɬɫɱɟɬɚ 
2) Ɂɚɝɪɭɡɢɬɶ ɮɚɣɥ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɢ
ɩɨɥɭɱɢɬɶɢɧɮɨɪɦɚɰɢɸɨɜɢɞɟɩɪɨɟɤɰɢɢ 
3) ȼɵɱɢɫɥɢɬɶ ɝɪɚɧɢɰɵ ɧɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ
ɩɭɬɟɦ ɩɪɨɟɰɢɪɨɜɚɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɨɛɥɚɫɬɢ
ɡɚɞɚɧɧɨɣɤɨɨɪɞɢɧɚɬɚɦɢɱɟɬɵɪɟɯɬɨɱɟɤɜKML ɮɚɣɥɟ 
4) ȼɵɱɢɫɥɢɬɶ ɱɢɫɥɨ ɩɢɤɫɟɥɟɣ ɢ ɪɚɫɫɬɨɹɧɢɟ
ɦɟɠɞɭɧɢɦɢɞɥɹɧɨɜɨɣɩɪɨɟɤɰɢɢ 
ɋɨɡɞɚɬɶɜɈɁɍɦɚɬɪɢɰɭɪɚɫɬɪɨɜɵɯɞɚɧɧɵɯ 
ɉɪɨɜɟɫɬɢɩɪɨɟɰɢɪɨɜɚɧɢɟ. 
 
Ɉɛɫɭɠɞɟɧɢɟɪɟɡɭɥɶɬɚɬɨɜ 
 
Ⱦɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ
ɪɚɫɫɦɨɬɪɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ
ɩɪɨɟɤɰɢɢ ɨ Ʉɨɪɫɢɤɚ ȼɵɛɨɪ ɨɫɬɪɨɜɧɨɣ ɬɟɪɪɢɬɨɪɢɢ
ɩɨɡɜɨɥɢɬ ɨɰɟɧɢɬɶ ɢɡɦɟɧɟɧɢɹ ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɹɬ ɜ
ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɟɰɢɪɨɜɚɧɢɹ ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ
ɛɟɪɟɝɨɜɭɸɥɢɧɢɸɜɵɛɪɚɧɧɨɣɬɟɪɪɢɬɨɪɢɢ 
ɂɫɯɨɞɧɵɟɞɚɧɧɵɟɩɪɟɞɫɬɚɜɥɟɧɵɧɚɪɢɫ. ɗɬɚ
ɠɟ ɨɛɥɚɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 6$63ODQHW ɜ
ɩɪɨɟɤɰɢɢ Web Ɇɟɪɤɚɬɨɪ Ɋɚɡɥɢɱɢɹ ɦɟɠɞɭ
ɩɪɨɟɤɰɢɹɦɢɯɨɪɨɲɨɡɚɦɟɬɧɵɧɚɪɢɫ.1.  
ɇɚ ɪɢɫ.  ɨɬɨɛɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ
ɩɪɨɝɪɚɦɦɵɚɬɚɤɠɟɞɜɭɦɟɪɧɵɣɪɟɥɶɟɮ  
 
         
 
ɚ 
 
 
 
ɛ 
 
Ɋɢɫ 1 ± ɂɫɯɨɞɧɵɟɞɚɧɧɵɟɚɌɚɣɥSRTM ɞɚɧɧɵɯ 
ɛɂɫɫɥɟɞɭɟɦɚɹɨɛɥɚɫɬɶɢɡɩɪɨɝɪɚɦɦɵ SAS.Planet 
 
ɫɩɪɨɟɰɢɪɨɜɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɪɢɫ. 2, ɜ ɤɨɬɨɪɵɣ
ɩɨɥɭɱɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ QGIS ɧɚ ɨɫɧɨɜɟ
ɪɢɫ 2, ɛ 
ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɪɨɫɬɟɣɲɢɣ ɜɚɪɢɚɧɬ
ɩɪɨɟɤɰɢɢɆɟɪɤɚɬɨɪɚ± ɩɪɨɟɤɰɢɸɫɮɟɪɵɧɚɰɢɥɢɧɞɪ± 
ɬɨ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ ɤɚɤ ɫɠɚɬɚ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ
ɫɩɪɨɟɰɢɪɨɜɚɧɧɚɹ ɨɛɥɚɫɬɶ ɪɢɫ. 2, ɛ ɉɨ ɜɟɪɬɢɤɚɥɢ
ɢɡɦɟɧɟɧɢɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵ ɩɨɫɤɨɥɶɤɭ ɜɵɛɪɚɧɧɚɹ
ɨɛɥɚɫɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɞɚɥɟɧɚ ɨɬ ɷɤɜɚɬɨɪɚ ɱɟɦ
ɛɥɢɠɟɨɛɥɚɫɬɶɪɚɫɩɨɥɚɝɚɟɬɫɹɤɩɨɥɸɫɚɦɬɟɦɛɨɥɶɲɟ
ɛɭɞɭɬɜɟɪɬɢɤɚɥɶɧɵɟɢɫɤɚɠɟɧɢɹ 
Ⱦɥɹ ɫɥɭɱɚɹ ɤɨɝɞɚ ɢɧɬɟɪɟɫɭɸɳɚɹ ɨɛɥɚɫɬɶ
ɩɨɩɚɞɚɟɬɧɚɩɟɪɟɫɟɱɟɧɢɟɞɜɭɯɬɚɣɥɨɜɞɚɧɧɵɯ6570ɜ
ɩɪɨɝɪɚɦɦɟ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɜɫɟɯ
ɱɚɫɬɟɣ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɟɞɢɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɉɟɪɟɞ 
ɩɪɨɟɰɢɪɨɜɚɧɢɟɦɩɪɨɜɟɪɹɟɬɫɹɫɨɨɬɜɟɬɫɬɜɢɟɞɚɧɧɵɯɢɡ  
KML ɮɚɣɥɚɬɟɦɤɨɨɪɞɢɧɚɬɚɦɤɨɬɨɪɵɟɨɯɜɚɬɵɜɚɸɬ 
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                               ɛ)                                       ɜ)    
                                
Ɋɢɫ± Ɋɟɡɭɥɶɬɚɬɵɪɚɛɨɬɵɩɪɨɝɪɚɦɦɵ 
ɚɢɫɫɥɟɞɭɟɦɚɹɨɛɥɚɫɬɶɛɫɩɪɨɟɰɢɪɨɜɚɧɧɚɹɨɛɥɚɫɬɶ 
ɜɪɟɥɶɟɮɫɩɪɨɟɰɢɪɨɜɚɧɧɨɣɨɛɥɚɫɬɢ 
 
ɩɨɜɟɪɯɧɨɫɬɶ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ
ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɪɨɧɧɢɯ ɩɪɨɝɪɚɦɦ
ɧɚɩɪɢɦɟɪ SAS.Planet, KML ɮɚɣɥ ɦɨɠɧɨ
ɪɟɞɚɤɬɢɪɨɜɚɬɶɤɚɤɬɟɤɫɬɨɜɵɣɞɨɤɭɦɟɧɬɢɡɦɟɧɹɹɬɟɝɢ
ɨɬɜɟɱɚɸɳɢɟɡɚɲɢɪɨɬɭɢɞɨɥɝɨɬɭ 
Ɋɟɚɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ
ɌɄ ɛɪɨɧɟɬɚɧɤɨɜɨɣ ɬɟɯɧɢɤɢ ɩɪɨɜɟɞɟɧɨ ɧɚ ɩɪɢɦɟɪɟ
ɫɟɤɬɨɪɚɄɚɪɝɢɥɚ- ɨɛɥɚɫɬɢɜɨɟɧɧɨɝɨɤɨɧɮɥɢɤɬɚɦɟɠɞɭ
ɂɧɞɢɟɣ ɢ ɉɚɤɢɫɬɚɧɨɦ ɩɨɥɭɱɢɜɲɢɣ ɧɚɡɜɚɧɢɟ
Ʉɚɲɦɢɪɫɤɨɝɨ ɤɨɧɮɥɢɤɬɚ ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ
6$63ODQHW ɩɨɥɭɱɟɧɨ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ
ɬɟɪɪɢɬɨɪɢɢ ɫɨ ɫɩɭɬɧɢɤɚ ɢ ɫɨɯɪɚɧɟɧɨ ɜ ɩɪɨɟɤɰɢɢ
ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ Ɇɟɪɤɚɬɨɪɚ ɪɢɫ. 3, ɚ Ʉɪɨɦɟ ɷɬɨɝɨ
ɫɝɟɧɟɪɢɪɨɜɚɧ .0/ ɮɚɣɥ ɫɨɞɟɪɠɚɳɢɣ ɤɨɨɪɞɢɧɚɬɵ
ɢɫɫɥɟɞɭɟɦɨɣ ɦɟɫɬɧɨɫɬɢ ɂɡ ɢɫɯɨɞɧɨɝɨ ɬɚɣɥɚ SRTM 
ɞɚɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɪɟɝɢɨɧɚ ɛɵɥɚ ɜɵɪɟɡɚɧɚ
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɛɥɚɫɬɶ ɨɝɪɚɧɢɱɟɧɧɚɹ KML 
ɞɚɧɧɵɦɢ ɢ ɫɨɯɪɚɧɟɧɚ ɜ ɩɪɨɟɤɰɢɢ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ
Ɇɟɪɤɚɬɨɪɚɪɢɫ. 3, ɛ 
 
 
 
ɚ 
     
  
 
ɛ 
 
Ɋɢɫ± ɂɡɨɛɪɚɠɟɧɢɟɚɩɨɜɟɪɯɧɨɫɬɶɁɟɦɥɢɫɨ
ɫɩɭɬɧɢɤɚɛɞɚɧɧɵɟSRTM 
 
ɇɚ ɩɨɥɭɱɟɧɧɭɸ ɤɚɪɬɭ ɜɵɫɨɬ ɧɚɥɨɠɟɧɵ
ɫɨɯɪɚɧɟɧɧɵɟ ɪɚɧɟɟ ɫɧɢɦɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɵɟ
ɞɨɥɠɧɵ ɫɨɜɩɚɫɬɶ Ⱦɥɹ ɷɤɫɩɟɪɬɧɨɝɨ ɤɨɧɬɪɨɥɹ
ɫɨɜɩɚɞɟɧɢɹ ɜ ɪɚɫɬɪɨɜɨɦ ɪɟɞɚɤɬɨɪɟ ɤɚɪɬɚ ɜɵɫɨɬ ɜ
ɪɟɠɢɦɟ ɫɦɟɲɢɜɚɧɢɹ ³Linear Light´ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ
ɢɡɨɛɪɚɠɟɧɢɟɩɨɜɟɪɯɧɨɫɬɢɪɢɫ. Ɍɟɦɧɵɟɢɫɜɟɬɥɵɟ
ɨɛɥɚɫɬɢ ɤɚɪɬɵ ɜɵɫɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɟɧɶɲɟɣ ɢ
ɛɨɥɶɲɟɣ ɜɵɫɨɬɟ ɦɟɫɬɧɨɫɬɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɇɚ ɪɟɡɭɥɶɬɢɪɭɸɳɟɦ ɢɡɨɛɪɚɠɟɧɢɢ
ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɤɨɧɬɪɚɫɬɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɧɢɡɢɧ
ɪɟɤɢɢɩɨɛɟɪɟɠɶɟɚɝɨɪɧɵɦɨɛɥɚɫɬɹɦɫɨɨɬɜɟɬɫɬɜɭɟɬ
ɦɟɧɶɲɚɹɤɨɧɬɪɚɫɬɧɨɫɬɶ± ɨɧɢɜɵɝɥɹɞɹɬɛɨɥɟɟɛɥɟɤɥɨ 
Ʉɪɨɦɟ ɷɬɨɝɨɦɨɠɧɨɜɵɞɟɥɢɬɶ ɬɚɤɠɟ ɭɳɟɥɶɹɫ
ɥɟɜɨɝɨ ɤɪɚɹ ɢɡɨɛɪɚɠɟɧɢɹ ɤɨɬɨɪɵɟ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ
ɩɪɨɹɜɥɹɸɬɫɹ ɫɪɟɞɢ ɛɥɟɤɥɵɯ ɝɨɪɧɵɯ ɨɛɥɚɫɬɟɣ Ɍɚɤɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟɩɨɞɬɜɟɪɠɞɚɟɬɬɨɱɬɨɨɛɚɢɡɨɛɪɚɠɟɧɢɹ± 
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ɫɧɢɦɨɤ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨ ɫɩɭɬɧɢɤɚ ɢ ɞɚɧɧɵɟ 6570
ɩɨɥɭɱɟɧɵ ɜ ɨɞɢɧɚɤɨɜɵɯ ɩɪɨɟɤɰɢɹɯ ɢ ɢɦɟɸɬ
ɨɞɢɧɚɤɨɜɵɟ ɤɨɨɪɞɢɧɚɬɵ ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɬɨɱɧɨ
ɨɩɪɟɞɟɥɢɬɶɯɚɪɚɤɬɟɪɦɟɫɬɧɨɫɬɢɞɥɹɤɚɠɞɨɝɨɭɱɚɫɬɤɚ 
 
 
 
Ɋɢɫ± Ɋɟɡɭɥɶɬɚɬɧɚɥɨɠɟɧɢɹɞɜɭɯɢɡɨɛɪɚɠɟɧɢɣ 
 
ɫɢɧɬɟɡɢɪɭɟɦɨɝɨ ɥɚɧɞɲɚɮɬɚ ɚ ɬɚɤ ɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ
ɫɧɢɦɤɢɩɨɜɟɪɯɧɨɫɬɢɜɤɚɱɟɫɬɜɟɨɫɧɨɜɵɞɥɹ ɬɟɤɫɬɭɪɵ
ɩɨɤɪɵɜɚɸɳɟɣɥɚɧɞɲɚɮɬɜɋȼɌɄ 
 
ȼɵɜɨɞɵ 
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